Abstract
Introduction:
Ethiopia is one of the world's poorest countries by any standard. According to a recent World Development Report, the country has the lowest GNP per head in the world, and its purchasing power parity adjusted GNP is ranked 200 th out of 206 countries (World Bank 2000) . Human development indicators of the United Nations Development Program (UNDP) also attest to the seriousness and extent of poverty in the country. For instance, the Human Development Index (HDI) of Ethiopia is the sixth lowest out of 175 countries in the world. Similarly, the Human Poverty Index (HPI) ranks Ethiopia 91 st out of 94 developing countries.
The poverty experienced by many Ethiopians is reflected in a range of well being measures of the population. For example, the life expectancy at birth in the country is approximately 46 years, which is substantially lower than the average 77 and 67 years recorded for countries with high and medium human development indices respectively. Moreover, three quarters of the population do not have access to an adequate water source, a figure that is amongst the highest for countries experiencing a low measure of human development. The percentage of population with access to suitable sanitation, which stands at 12 per cent is significantly lower that the 53 per cent average for the sub-Saharan Africa (UNDP 2003, pp. 237-257) . On the other hand, the adult illiteracy rate at around 60 percent is significantly higher than the average for sub-Saharan Africa and other developing countries.
Previous analyses of poverty in Ethiopia have generally focused on rural rather than urban areas (see Dercon and Krishnan (1998) , Dercon and Krishnan (2000) , and Dercon (2001)). This is understandable in light of the fact that around 85 per cent of the population lives in rural areas. Unfavourable weather fluctuations usually take a heavy toll on the lives of rural farmers and bring them to the brink of starvation. It is the plight of urban Ethiopians, however, that is the focus of the analysis in this paper. Although urban Ethiopians generally enjoy a higher standard of living when compared to their rural counterparts, poverty remains a problem in urban areas (Tadesse 1999) .
To understand the extent of the problem and develop viable policy options for its alleviation requires primarily that poverty be measured accurately. One of the most important ingredients in the measurement of poverty is price. The effect of prices on poverty measurement has received little attention in the wider poverty literature. Prices are used to calculate the rate of inflation so that nominal measures of welfare can be compared across time. Inaccuracy in measuring the rate of inflation will lead to erroneous poverty estimates. Overestimation of a price increase, for instance, would lead to an overestimation of the level of poverty.
Consequently, any reduction in poverty would be underestimated (Deaton and Tarozzi, 2000) .
Besides measuring inflation, price indexes are also required to compare cost of living differences between different regions of a country. It is imperative that nominal measures of welfare also be adjusted for spatial cost of living differences because the overall magnitude and geographic dimension of poverty could be very sensitive to how and whether such adjustments are made (Hentschel and Lanjouw, 1996) . The need to have a robust and accurate regional poverty profile is evident as it would influence decisions regarding the transfer of resources designed to alleviate poverty.
In Ethiopia, the price index that had been widely used for over three decades for measurement purposes was the Addis Ababa Retail Price Index (RPI) of the Central Statistical Authority (CSA). The RPI was a Laspeyres price index with weights derived from a survey of 600 households taken from the Addis Ababa Household Consumption and Expenditure Survey of 1962/63. This index was, however, inadequate to capture the true picture of inflation in Ethiopia due to several limitations. Firstly, the coverage of the survey was very small as the survey had not been designed to cover all the urban enumeration areas and take sufficient number of sample households (CSA, 1996) . As a result, the expenditure shares used to weight the basket of goods were distorted. Secondly, the ability of the index to reflect true inflation was undermined because the classification of household goods and services in the final basket was flawed. For instance, items like transport and communication had been lumped with items on personal care and effects. The index, thus, used the relative price of dissimilar items making the identification of price movement of certain groups of items less transparent (CSA, 1996) .
Another caveat of the Addis Ababa RPI was that the basket of goods and expenditure shares in 1963 were used until 1995/96. The items included in the original basket become increasingly unrepresentative as the availability of goods and services in the market changed over time. In turn, the weights used to calculate prices changes had become long out of date. As Deaton and Tarozzi (2000) point out, "… whether or not the price indexes are seriously affected is ultimately an empirical question, though it is often supposed (for example in the comparable debate over the CPI in the United States) that Laspeyres indexes will increasingly overstate inflation as the base period recedes into the past, a tendency that will be exacerbated by the failure to pick up new goods (whose prices are often falling rapidly) and discard old ones (whose prices may be stagnant or ever rising)".
The above limitations prompted the CSA to construct a new consumer price index (CPI) from the 1995/96 Household Income, Consumption and Expenditure Survey. This survey is greater in scope and covers the whole country, unlike its 1963 counterpart. One advantage of this CPI is the possibility of calculating urban and rural consumer price movements. Although this has proven to be a major improvement over the Addis Ababa RPI, the CSA still does not issue inflation figures further disaggregated by urban and rural centres. Moreover, they don't issue
figures showing spatial cost of living differences, which usually cannot be obtained from published sources. As a result, previous studies of poverty in Ethiopia used poverty lines as cost of living deflators to circumvent this problem (see for instance Tadesse (1999) , Dercon and Krishnan (1998) ). No study, other than Kedir (2003) 1 , has attempted to make explicit calculation of price indexes for poverty analysis.
A general misgiving that could be expressed against the CSA prices concerns quality of the data and collection process. As Kedir (2003) notes, "…the enumerators of the CSA price surveys are often recruited from a pool of high school drop outs with little knowledge of the use of the price information they were collecting". There is also some anecdotal evidence suggesting that enumerators may have avoided visiting markets to collect price information (Kedir, 2003) . Together, these issues present a strong case for deriving prices from other surveys for use in the calculation of price indexes.
from all woredas (Districts) in each of the urban centres and half of the kebeles (the lowest administration units) selected randomly from each woreda. Finally, using the registration of residential houses at the kebele administrative offices as the sampling frame, systematic sampling was used to select households from each of the kebeles. Using such a frame captures households living in own residences, government and kebele houses and tenants in registered private housing. It should be stressed, however, that such an approach fails to capture homeless individuals and family units. As a result, the level of poverty measured may be underestimated.
In all survey rounds, information was collected on a multitude of socioeconomic variables of interest including the structure and composition of the household, educational and health status, employment and income, consumption and expenditure, and credit.
Methodology

Constructing the measure of welfare
In this paper, a combination of methods is used to analyse the data. In measuring welfare at the household level, consumption based measures rather than income are used. This approach is used due to the volatility of income, making it a relatively noisy indicator of welfare.
Consumption, on the other hand, tends to be less volatile than income due to the availability of consumption smoothing opportunities such as saving, borrowing and community based risk sharing. In general, the poverty literature identifies current consumption a better indicator of both current and long term standard of living (Ravallion, 1994; Lipton and Ravallion, 1995; Deaton, 1997) .
The definition of consumption used is comprehensive as it incorporates the consumption of all food, non-food and durable items. The value of food produced at home, obtained as a gift or loan was also imputed and included in consumption. The need for imputation arose because EUHS does not provide the value of food obtained from such sources. The procedure used in Hentschel and Lanjouw (1996) in the analysis of poverty in Ecuador was adopted for imputation purposes. The approach required a number of steps. First, it was checked whether a household had purchased from the market the particular item it reported as producing or receiving as a gift or loan. If so, the price the household paid for the item in the market, which is a 'unit value' obtained by dividing total expenditure by quantity consumed, was used to value the gift, loan or home production. If the item had not been purchased in the market, the median unit value will be calculated for households living in the same region (cluster) as the particular household and used for valuation. This same procedure was used to value the consumption of food items whose values were missing. If the unit value couldn't be calculated, for example because no household in the cluster had consumed the item in question, then price information was taken from CSA to value consumption.
Another group of items usually neglected in poverty analysis but no less significant to household welfare, is durable goods. It is the value of services that flows from ownership of durable goods, rather than their purchase value that should enter the definition of consumption.
But the imputation of this flow is problematic and most studies take food and non-food items as the most aggregate measure of welfare. Given the information on durable goods in the EUHS, the following procedure, as prescribed in Deaton (2002) and Hentschel and Lanjouw (1996) , has been adopted to impute the user cost accruing from ownership of durable goods. A limitation of the consumption definition used in the study is that rent has been excluded.
This was necessitated by the absence of a housing module for the 1995 and 1997 EUHS rounds. As a result, rent information is missing for a large number of households and imputation proved to be difficult. Since including rent for one round and excluding it from another would distort the welfare ranking of households, it was decided to omit rent altogether.
Work is progressing on this issue.
To make welfare comparisons between households with different size and structure, aggregate household expenditure has to be adjusted. This well recognized issue in the poverty literature acknowledges that the needs of a small child are generally less than that of an adult. Further, households exhibit economies of scale in that a couple in a household have lower needs than two households with single adults in each. The usual method for adjusting for these issues is the use of Adult equivalence scales (AES). The AES used in the study attaches the same weight to all household members. Thus, aggregate household consumption is converted into consumption per capita. This may understate the welfare people who live in households with high fraction of children. It may also understate the welfare of big households relative to small ones. Nevertheless, no other method of adjusting aggregate household consumption has received universal assent (Deaton, 2002) . It, therefore, becomes essential to carry out the analysis with per capita measures and test the sensitivity of the results to the adult equivalent scales chosen. This will be done in subsequent analysis.
Poverty line
In the study, the cost of basic needs approach is used to estimate a poverty line (Ravallion and Bidani, 1994) . A food poverty line is constructed by valuing a basket of food items that meets a stipulated minimum energy requirement in terms of Kilo calories (Kcal). The calorie contribution of the food items is adjusted to attain 2200 kcal of energy per person per day 2 , following past practices in urban Ethiopia (see for instance Taddesse (1999) , Taddesse and Dercon (1999) ). The food basket is anchored to the consumption pattern of the bottom 50 per cent of the urban population, when ranked according to expenditure per capita in 1994.
Looking at the bottom half of the population ensures that expensive, luxury food items are not heavily represented in the basket making it consistent with local tastes.
To estimate the non-food share of the poverty line, the non-food expenditure of people whose total expenditure is equal to the food poverty line is determined through estimation of an Engel curve for each of the seven urban centres (Ravallion and Bidani, 1994 
Unit values and Prices Indices
In the study, price information on commodities is obtained from EUHS. 
where k w 0 is the average household budget share of good k in period 0 whereas k P 1 and k P 0 stand for its prices in period 1 and 0 respectively.
The Paasche price index, on the other hand, uses current period weights and is given by the formula 1 1 0
where k w 1 is the average household budget share of good k in period 1.
Fisher's Ideal price index is the geometric mean of the Laspeyres and Paasche price indexes.
That is, 10 10 10
The Tornqvist price index uses the average of the budget shares in the two periods as weights.
It can be expressed as: 2000. An attempt was made to make the most out of the available consumption information in each round when calculating a spatial cost of living index. For instance, the 1994 EUHS collected consumption information on teff, barley and wheat. In subsequent rounds, however, these cereals were subdivided into white, black and mixed types. Thus, the disaggregated information was used to calculate a spatial cost of living index for the latter three rounds. With respect to the non-food items used, the price availability from CSA dictated which items get included in which round. For instance, CSA does not provide prices for fuel wood in the 1994
and 1995 rounds for most of the cities in the survey. Hence, fuel wood is not used in the calculation of spatial cost of living index in these two rounds but latter rounds. Still, most of the items used to calculate the spatial cost of living indexes are the same between the four rounds. Moreover, the same basket of goods was used in calculating the rate of inflation from 1994 to 2000. A description of this is provided in Appendix 2 (table 2e) .
Poverty Measures
The class of additively decomposable poverty measures developed in Foster,
Greer and Thorbecke (1984) is used to measure poverty. This class of measures (commonly known as FGT measures) is given by:
where α is the poverty aversion parameter, i g is the income shortfall of the i th individual or household, and z is the poverty line. The poverty aversion parameter (α) reflects the concern attached to the proportionate shortfall from the poverty line. When α is equal to zero, the FGT measure in (5) corresponds to the head count index in which no concern for the depth of the shortfall is shown. When α is equal to unity, the FGT measure collapses to the poverty gap ratio and is consistent with a uniform concern for the depth of the poverty shortfall at different points of the distribution. When α is greater than unity, the poverty measure becomes more sensitive to the poorest of the poor. The most commonly used value of α (greater than 1) is 2, which measures the severity of poverty. In this case, the FGT measure is simply the weighted sum of poverty gaps, as a proportion of the poverty line, where the weights are the poverty gaps themselves (Ravallion 1994).
Results
Tables 1a The total poverty lines in Table 1b are obtained by scaling up the food poverty lines. As noted above, this is done through Engel curve estimations as per the prescription in Ravallion and Bidani (1994) . It can be seen from Table 1b For calculation of the spatial cost of living indexes, the capital city Addis Ababa has been taken as the reference city against which prices in all the other cities will be measured. One of the reasons for choosing Addis Ababa as a reference is that around 60% of the sampled households in each round came from there. An equally important factor is that the city contains diverse cultures and ethnic groups. At least in this respect, it is representative of other cities in terms of consumption patterns (Kedir, 2003) . The spatial cost of living indexes and summary of city rankings for 1995, 1997 and The Eastern city of Dire Dawa, located in one of the driest parts of the country, has been found to be the most expensive city. Prices in the Northern city of Mekelle, which is also located in a dry region that suffers from recurrent droughts, are also high. It should not come as a surprise that prices are high in these cities as there is little food production there. Prices also seem to be quite high in capital city Addis Ababa, as it has been ranked the third most expensive by our preferred indexes in 1995, 1997 and 2000. Overall, Jimma and Bahir Dar, which are cities located in the fertile and wet regions of the country, are the least costly cities. These results are consistent with the findings of kedir (2003), who noted "….Fertility surrounding the areas and access (transport costs) appear to be the key determinants of urban price differences" .
The discussion below shifts to the rate of inflation in the seven urban centers between 1994 and 2000. Table 6 It can be seen from Table 7 that prices, in all cities, were lower in 1997 than 1994. Our preferred indexes reveal that the highest decline was recorded in Bahir Dar, followed by Dessie. The lowest decline was recorded for Mekelle. Comparing the indexes in Table 6 and 7
further reveals that prices were higher in 1995 than 1997. 
Poverty Estimates
Poverty estimates for urban Ethiopia are given below. Poverty levels are presented using different deflators to identify what effect the choice of a deflator has on the estimated level of poverty. In particular, comparison will be made between the poverty estimate obtained using
Fisher index and poverty lines as deflators. More importantly, the poverty profile derived by using a country level consumer price index, which doesn't account for spatial cost of living differences, is compared with that obtained from Fisher index. Table 9 below presents the estimated levels of poverty for the seven urban centers, in particular, and for urban Ethiopia, in general, using Fisher Ideal Indexes to take account of price differences across time and urban centers. The findings confirm that the incidence of In appendix 4 (table 4a), the poverty estimates obtained using Tornqvist price indexes as deflators is given. As noted above, the Fisher Ideal and the Tornqvist price indexes are our preferred indexes. It was established above that these two indexes rank the cities similarly in terms of cost of living differences and also show the same price movement across time. A priori, we don't expect to see much difference in the poverty estimates derived using these two indexes. This is confirmed by the findings in the table. This is confirmed by the poverty estimates reported in table 4a (appendix 4), which are the same with that reported in table 9.
Table 10 below gives the poverty estimates obtained using the price differences implicit in the poverty lines as deflators. As noted earlier, the practice of using poverty lines to account for spatial and inter-temporal price differences is common in the poverty literature. Thus, it becomes essential to check whether using poverty lines would distort the poverty profile in This is also corroborated when the poverty gap and squared poverty gap measures are used to measure poverty.
The poverty estimates given in table 11 are derived after taking account of inflation using country level consumer price indexes for Ethiopia taken from the International Financial Statistics (IFS) of the IMF. Thus, no adjustment is made for spatial cost of living differences across different cities. It is documented in the poverty literature that poverty estimates are sensitive to such adjustments. This is confirmed by the findings in table 11. the capital by around 10 percent, the poverty head count is estimated to be 0.46 when a country level CPI is used. This is an overstatement of the poverty situation in Bahir Dar.
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The poverty incidence goes down to 0.40 when its lower price levels are taken account of. The same holds true for Jimma, where the poverty incidence is reported to be 0.47.
This figure is reduced to 0.40 when price differences are incorporated.
The discrepancy between the poverty estimates under the two scenarios becomes more evident in subsequent years. When the national CPI is used, overall poverty is found to have increased by 13.4 percentage points between 1994 and 1995 as opposed to 3.8 percentage points if our preferred indexes are used. Thus, the increase in poverty over the period is grossly overstated. On the other hand, the decrease in poverty registered between 1995 and 1997 is understated. Table 9 shows there was about a 5.7 percentage decline in the poverty head count while table 11 shows a mere 1 percent. There is a similar understatement of the improvement in the overall poverty situation between 1997 and 2000. .049) (0.024) (0.018) (0.048) (0.027) (0.021) (0.046) (0.026) (0.017) (0.045) (0.017) .050) (0.031) (0.026) (0.050) (0.027) (0.021) (0.050) (0.030) (0.023) (0.050) (0.031) The use of the national CPI, not only leads to poverty estimates far off from our preferred estimates, but also distorts the poverty profile among the cities. For instance in 1997, Dessie is ranked as the poorest followed by Awassa, Addis Ababa, Jimma, Dire Dawa, Mekelle and Bahir Dar by our preferred estimates. The ranking is changed when the country level CPI is used. Dessie is again the poorest, followed by Dire Dawa, Addis Ababa, Jimma, Awassa, Bahir Dar and Mekelle. A distortion of a poverty profile is a serious transgression as it is important in the channelling of resources from the center to the cities.
Conclusion
This paper derives a set of price indices for Urban Ethiopia using data from four urban household surveys conducted in 1994, 1995, 1997, and 2000 . We provide estimates of the rate of inflation over the six year period for seven urban centers of Ethiopia. Estimates of price levels across the seven urban centers are also provided for each of the four periods.
The price indices developed are used to calculate poverty rates between 1994 and 2000.
The implications on poverty of using alternative consumer price indices are also discussed.
The findings of the study show that the city of Mekelle, in the North, and Dire Dawa, in the east, are the two most expensive cities in urban Ethiopia. These two cities are located in the driest parts of the country, where much production of food does not occur.
Conversely, the cities of Bahir Dar and Jimma, which are located in wet and fertile regions, have been consistently ranked as the least costly by all price indexes. Prices also seem to be quite high in capital city Addis Ababa, as it has been ranked the third most expensive in 1995, 1997 and 2000, by the Fisher Ideal and Tornqvist prices indexes, which are our preferred indexes. It seems fertility in the environs of a city and access to transportation are key determinants of urban price differences.
The poverty estimates obtained, after accounting for price differences across time and between cities using our preferred indexes, show that poverty in Urban Ethiopia is indeed high. The poverty head count is 47 percent in 1994, 49 percent in 1995, 46 percent in 1997 and 40 percent in 2000. The study established that poverty estimates obtained using price differences implicit in the poverty lines are similar to the ones obtained using our preferred price indexes. This is an important finding since poverty lines are commonly used as deflators in poverty analysis. It was also established that the use of a country level CPI, which does not account for spatial cost of living differences, gives incorrect poverty estimates. Even more serious is the fact that it would distort the poverty profile, which would guide in the channelling of resources from the center to different cities. 
